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ABSTRACT 

PURPOSE: To form incompatible TFT characteristics on the same substrate, by 
constituting TFTs of the peripheral circuit part of crystalline silicon 
films constituted in the direction parallel to the carrier flow, and 
constituting TFTs of the picture element part of crystalline silicon 
constituted in the direction vertical to the carrier flow, 

CONSTITUTION: In an active layer 110, the source/drain direction is in 
parallel with the crystallization direction. In an active layer 111, the 
source/drain direction is vertical to the crystallization direction. As the 
result, TFTs formed in the active layer 110 have characteristics that the 
ON current is large, and TFTs formed in the active layer 111 have 
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capable of high speed operation can be obtained in the peripheral circuit 
part, and the constitution wherein TFTs having small OFF current necessary 
for charge holding are arranged can be obtained. Hence the incompatible TFT 
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(B) *3J:t;H5 (A) ) 

[0 0 2 51 ^tC. ->'j3>fill 0 3i/'^fi-=.>ifL 
r, S«£0g1t®ffi«l 1 0 («?SS!llI»ffl«i) feJ:u: 
111 (ll*h7>v';^5'fi'a) =£3gdtUfc. cross. 

lCffST5m*ST»-5. Sfc. fil«1 0 6, 1 0 7©«S 

0. Ill, mz^'r^)vm&iamt. cnero-^y 
y)ifBkm\t. 1 o>7~ 1 oi'dn-^esTfe-pfc. -tlx 

Tv 0. 6-4 ymdCTHO. 8~1. 4Mmk:b:— 

d^^'btjs^^jtsa o~i 8 o^Bawu. e^ssi i 

0. 1 1 10SE»c?it»e{k^Sffil 1 2«}g^Ufc. 
SHSHCO. 1~1 OSJCOHC 1 SjgAlxTfeii^o 
fc. (0 4 (C) ) 

[0 0 2 6] mi^i&<oiftmiii^x\t/\ay>^>zfim 
A— ±®affi*<9 0 o~ 1 2 0 0"c©raicj6«)a:pfcM 

tts 0-2 0 o"c/s>, Kja«e«ftaj-C2 o~ i o o 

«)Sfi«2 0 0-4 5 O-C. 0tlA«4 0 Ot:iCiOj»Lfc 
[0 0 2 71 COS^^1.3l6RgSt«. «JgK*a«;6tllCl)aS!ft 

si\zjz-3Tm&irifzWt<tmmi 1 2ro^sstt5 o~i 

$1 0 0 0 AcDgf^b^sRKl 1 3i^-< hl&mSLtLX 
^KLfc. ;^A-;/^U >^IC«. ^J'-y-y htUTK-fb 
^S6=£fflH. ;^^'^y:$"J>ir^<DSfiiaStt2 0 0-4 
0 ox:, mollis 5 O-C. ::?./'«y:J"J >i/SffigtHK3R 
i7Jl'3f>-C. 7 J)^=l>/'Wtm= 0-0. 5, 6S|^« 
0. IJilTt-r*. (04 (D) ) 

10 0 2 8) Blt^UT, ^ECVDftlCi^T. JiS 
3000-8000 A. «f9A«6 0 0 0 AoajRK 

(0. l-2 56<0«^^t;) ^BKKLfe. /i*5. C®K 
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hmSl 14-11 6€}gfiEUfc. CO«ffi€±*»&A 
fc«-=3F-=feB15 (B) lc3tr. HCD,'S»-e^^rnfc«P3»4 
0 5 (A)OSg*Sl 0 6. 1 0 7 tcMJSf -5. (0 5 
(B) ) 

(0 0 2 91 'A^Z, '1:t>\'-\i>{fm\Z^-3Ts Stt 
Hiry'f 114-116 ^^7.i7t LT^W«I 

T. (PHs ) *5J:y:>'3t«5> (B2 H 

10 6) ^^i*. fiti«®«^«, inaaEEse 0-9 0 k 

V. W^«8 0kV. 4 0-8 0 kV. 

WI>L«6 5kVtU, H-XSttl X 1 0 '5-8 X 1 0 
'5cm-*, fl^^ltf, ««2 X 1 0'5cm-2. j)^^73B*5 
X 1 o'^cm-^tLfc. H-t^i'lcBUTtt. H-tT 

r^mo-^m^^^i 1 8ti 1 9. paio^Ftt*^® 
«ei 1 7*t}geK$nfc. 

(0 0 3 01 U-1f-JtOM8tlCj:oT7-- 

fc. U-1f-:)ttUTW, K r FX=^^->VU— If- (j^ 
fi2 4 8 nm, Ajl/XS 2 0 n s e c ) 

x:^;;i/^— ffiSAi 2 0 0 - 4 0 0 m J / c m* , 09?t« 
2 5 Om J / cm^ ib, — di0fK-D$2~l 0->3 y 
W;ttt2->3 htUfc. COU— tf-3toai»«P 
CS«=£2 0 0-4 5 0'CSaEICttlj»r-2tC:i:H=&fflTr 

f<t-§--r*'Fiftia*<H-y$n/t^«<teffl*fii 1 7tNi! 

^^^■^•r?):^^*)** H-T'SnfcJFttfeStt 1 1 8 1 1 
19«, «JgCfSteft:$nfc. (04 (E) ) 

(0 0 3 11 m^x. m-^&o 0 oAosffkassffii 2 

0 * S ra<fe»it& i: L. T 7 X-^ C V D ft ± o Tig e£ L 
fe. 3e>»;:, :^A-y5'fttCJ:-3T;53 5 0 0 A© I TO 
ffi«;fi£KL. c:*a«:/^^-x>^'UT®5RSffil 2 1 
Jg^L-^. -5-LT. mNi^mmi2 0\zny-^i7 hti- 
}V {uy^rt;Viii—}V<DmJ[.&.mtMS (c) i::5^-r) 

Aro^SKlCioTTFTOfllffi • 1 2 2-12 
eSJ^SUfc. SSJIC. 1 g.EE®7K5{?S?HST 3 5 0 

■C. 3 Oji^<r>7——)V^i=zrs.\,-^, TFTCalgS*^^* 

■e-fc. (0 6 (F) ) 
(0 0 3 21 05 (B) *^e)t)Me.75^Tab'57!)^ gftg 

1 1 oit*3i»T«, v-;^/^^ >:^r6j«iBa^b:35-F^ 
tJPfrTfet). fSliSi 1 1 twVi*5V>Tli, y- 

SttSl 1 OICJgBtantTFTTtt, :t>mfflt*< 
50 ISttS 1 1 1 «::JKEj4*nfcT F T-c»4. 
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[0 0 3 3] (ISfiS04 2] ga6lc:2^||]jS«»l<7>f^£!XS 
(»f®0) ^^t. S« (=l-:z>ir7 0 5 9) 2 0 1 
±(C7^ • X • ->7> (TEOS) <i:aSi*M 

fiiLTT'^XvC VDffilCt^T, j?$2 0OOA05 

fltK«IC, 6 2 0~6 6 otr 1 -4^Bg7r:-;i'Ufc 
a. 0. i~i. ox:/», »su<tt. 0. 1-0. 
3t:/i>>T?fe?$L, 4 5 0-5 9 ot;*t?ias*<ffiTU 

TffSS 0 0-8 0 0AO|faSS*K2 0 3 *^HL 
/t. -tbT, J^iSf 1000-3000 A, 2 0 0 

0A©Bf<b«ii}O-7Xi7 2 0 4S'ffl<r>T. WS2 0-5 
0A<O:r5;ir;UM2 0 SSXAy^^SSTfilcKUfc. 
fr;VBH4attLfcKtt-C;5:< tfeJ:!/*. (B6 <A) ) 
[0 0 3 4] COSE. SE*3?fflStTT 5 0 0 - 6 2 0 
"C. eUxtfeoo'C, 4RFBg<^)lniSBi7r:-;ws:ffv^ ^ 

Ji:^|SllCiifTLfc. 06 (B) C^ViT. ffi«2 0 6. 

fiHgt2 0 8*JJ:(:;2 0 9«^^aHa5i50**0®iS-C& 
(136 (B) } 

[0 0 3 5]J*:lC. ->U3>K2 0 3S:A-^' — ->yb 
T, SttOSttSfil«2 1 0 (««SiaKffi«) 45±(yc 
2 1 1 (ia3Sh9>-:?X^'««) J&^fitUfe. gttH© 

*;ti6JC7 fcfy K • -y— t;!/ • 7X— ;V (RTA) fflS 
:ai*e«)tc«, 0. 5~4iim. CCTtt 
0. 8-1. 4 MmlCt;-i;«:'b:3|Snjt4 3 0-1 8 
Oti'SBitLfc. ^HSCICO. 1- 1 056OHC 1 

[0 0 3 6] a^^«acD>tiStLTli/\ny>7>:/*ffl 

A— ±Oiaa*<9 0 0- 1 2 0 0"CeDBgica&5J:5CiB 

ttS 0-2 0 0'C/|}>. Bja»ie^?&aT2 0-10 0 

<e>SS*2 0 0-4 5 ox:. «!iA«4 o ccictoSSiUfc 

[0 0 3 7] CO^^Jt^JtfJ. S3gH«S«?6«)»CllOSft 

r« c tic -SCOT, ^9:^sffi'voi)DSSn&a/jNsicf«p 
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5. -t©^. S«*iK«»Sl^afCT 5 5 0-6 5 0 
X;. «;S&5ICf±6 0 O-CT l^[!g7x-;l/bfc. 7X- 

;i.ias iciK« * s.«s s Jic ^^m* £i8*?-r 4 

iK-BAt**. Ciroijg*. gi4®oaffilC2 0-2 0 0 
A. ■ft«W»CH4 0-1 0 0A(7)Ji$OiaSffl:K2 1 2 
A^JgfiSSnfc. aiJ. Ci7>XglC*»'»Tf4. A-fPv7i 

/O S-e-fcttffit?. 5 5 0-6 5 OtTK-fkisCDa:-? t. 5 

0 0-8 0 0Aro;p$oS<bS*ia*^^ns. (06 

(C) ) 

[0 0 3 8] -^-O^. TEOSiSSR=&KlBftr'57'7 
X-7CVD8fetC±T>TffS 1 0 0 0 A0S<k3tJSffi2 1 

2 0 0-4 0 0'C, m^itS S OVtV, TEOS»C« 
LT. 1-5 0%. 'ftSW(-f±2 OasohUi'DDX^ 
U> (TCE) *fiAS-t*-fc. TCEICi^T. ^-I" h 

TS 5 0-6 5 0*CTS?b7:^-;H.T'bJ:Vi. (06 

(D) ) 

[0 0 3 9] 5l*iKt>T. ;^A-;/^'S(Cit>T. »3 3 
0 0 0-8 0 0 OA. 6 0 0 0 A07Jl'SxC7A 

m (0. i-2Ss<D:^:^>v?C7A4$tr) ^fiEKUfc. 
^■LT. 7;l'5xt>A)K*A3'-X>d^UT. y-f hS 
ffi2 1 4 — 2 1 6!£JBE£L,/t. $ Ic. ^'f h«ffilC« 

»j«Ff6+ Tiimr 5 c t ic J; o TiaffiKfl: S *5 C H . 
30 y'f 1 0 0 0-3 0 0 0 A, 

ccrtt2 0 0 0 A©»fl;7;i'5x>>ABi$?gfigufc. 

iS5e*U-5 9S-&$*lfeX5^I/->y 

[0 0 4 0] ;k\Z. ■i^>}^-\i>ifi^ (T'^xvH- 
k:>d^fetfem-5) JCioT. fSttSjgJiiE (y-x/H 

s^&i)»3 p t, u < (4Ngnisi£f+-^T5^w!a$s*DU 

fc. H-kr>i';</xiLT. y^7.y^> (PH3 ) *5 
cfcr/v'Jt^^v (82 He ) Bii^co«-&tt. iraa 

SjE€:6 0-9 0 k V. «^;^«8 0kV, a#(D*g^ 
li. 4 0~8 0kV. ^J^«6 5 k Vtrs. H-XS 
ttl X 1 o'5~8x 1 o'5cm-2. fiai^lf, 5 x i 
0'5cm-2. 7j>':>S!?Sr2 X 1 o'StUfc. H-t:>i/tr 
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NSfo^*6«iffl«?2 1 8 1 2 1 9. pmo^^mvi 

®«K2 1 7d^JgEE$n. Pf^Y^^I/SiTFT (PTF 
T) 0®«tN9'-^*;USTFT (NTFT) 

[0 0 4 1] ^-roa. u— !f-)t©{B^^»cJ:oT7-- 
fc. !f-3ti:bT«. K r FX4^->TU— !f— (S 
:g2 4 8nm, /"«;l/Xi!i2 0 n s e c ) Srffll'^fe.A^ ffll 

X^JU^— SarAt2 0 0-4 0 Om J /c . 0\IAlf 
2 5 OmJ/cm^ tL. — A^BftCO^ 2 ~ 1 0->3 y 

»c;Sfi*2 0 o~4 5 o'CggicjnfftTi^tttWfflTr 

nfcSS«JlC«X«y>;i/iit£»bTHSOr. dWl/— if 
fa«2 1 7-2 1 9S:^g(CSttfl:Snfc. tf-7 
C75:-3Tt>J:V». (06 (E) > 

[0 0 4 2] m^^r. m^eoo oAa)m<t^»Sk2 2 

0 « Jl ra»e&«& t U T 7'9 >C-r C V D » ICk -3 T JBflt L 
fc. X/t-y^'feJcioTSSS 0 OA05I TO 

jgfSUfc. *bT, HW«&»«b2 2 oi::=i>^d7 h;^- 
xC7A03^SKI=J:^rTFTCDSffi • iBt»2 2 1-2 

2 ssrjg^Lfc. amK. lflBE©*a5»aaT3 5 0 

■C, 3 0^O7--}V^iiZfi\,^. TFT{aK=&%«S 
■a-fc. (H6 (F) ) 
[0 0 4 3] 0 7 (C*SIJg^©f^Kl@ 

(»fffi0) S^-r. S« (D- = >ii'7 0 5 9) 3 0 1 
±»C7^h7 ■ xH=^^-> • ->7> (TEOS) t»^*M 
iSfibTT/^XTCVDftlCi-DT. >?$ 2 0 0 0AO 
BEfl:^^roT*K3 0 2SJg«Ufc. -e-UT, T^&KO 
BJtBSatw. 6 2 0~6 6 O'er l~4^pg7'X— 

0. 1-1. OX;/^)-. »*L<(d:. 0. 1-0. 
S'C/ii-ClJS^^L. 4 5 0-5 9 Ot:ST?aaE**(£Tb. 

t;p5 3 0 0- 1 2 0 OA. 1 0 0 oAnu&n 

^S^mS 0 3 ^^KLt. -^-LT. 1 0 0 0 — 3 0 
0 0 A, 2 0 0 0 AoR{b3iSj?C0VXi? 3 0 4 $ 

fflt^T, 2 0-5 0 AOx-y^r;HS3 0 5&;^/'<-;; 

J:*-*. (07 (A) ) 

[0 0 4 4] coys. SiR|?HgtTT5 0 0-6 2 0 

t:. mA-iieoor:. 4^i«©ttjf»7=-ju*ffv>, ^ 

!5::^rSllCiifTbfe. 07 (B) C*5t>T. ffi«3 0 6. 
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®ia3 0 8*3it;3 0 9«I^SH3gSf50SSO®«T* 
(B7 (B) ) 

->'J3>K3 0 3*/'^^'-:i>i'UT. &«Wf§ 

i£ji^^3 1 0 (isnm^&^m a^z^s 1 1 ms^ 

[0 0 4 51 1 0 %<D*3RS[«:'&trlSlff. 5 

5 0-6 5 0"C. «^M»Ctt6 0 0'C<^)KsS»Hai'lC 
/O *5UT. 3-5^WftH-r4;ii:lcJ:-3T. 

ffi*JSS2 0 0-8 0 OA. f^SWIwttS 0 0 AK-ffc^ 

■fr. K'fbilSfHs 12.31 3*»fiS;Lfc. ;i<oB8fl;S 

1. B-1. 0:1 ) *t*3a-C$)^fc. 

Bt. ^SnfcSE<kft5ilB3 1 2. 3 13CDJ5SH. 4 0 

0-1 6 0 OA, *5^1(Sfia|T«l 0 0 0 Afc*^fc. S-fc 

0 0'Cn«fra7x-ji/^*5cyi5:iitcJ;oT, Kft: 
S3$^Ji4>07K3K«l^ifcL/::. (0 7 (C) ) 
20 [0 0 4 6] 5l^iKl»T. ;^/'«';/^'ttJCJ:-3T, JUS 3 
0 0 0-8 0 0 OA, 0«>Ltf6 0 0 0 ACOT^PSX-^A 
ffi (0. l-'2%O7.tl>-J0Ai:^tS) i^BLLft, 
■tLT. 7-lP5xe7ABIS:/'<^'-x>i)'LT. ^-f 
S3 1 4-3 1 6J£JBfiKb, SSIC. Hffifl^ 2 tlS^lC 

fb«*5c;S:v>. y-f hSffi(^±HfeJ:t;ffl!l®i: i o o o 
-3 0 0 OA. 0 0 0 A©a5{k7;i'5X'>A 

[0 0 4 7] 'A\z, 'i'^>Y-\i>{fm (.fyX-r)^- 
30 \i>if^ii^'S^) lwJ:oT. SttSIBia 

S^WC P U < ttN»mS!i£f^J5-r ■S'PJItl^^ttl L. 
fc. H-t:>i/iJ:^tLT. 7*;^7-f> (PH3 ) ii 
±i^v#5> (B2 He ) ^m\^K Bli#o«^n, JtoS 

«BE^5 0 — 9 0 kV. ^A«8 0kV, 
tt, 4 0-8 0kV. 6 5 k Vfr-5. H-XS 

f± 1 X 1 0 '5^ 8 X 1 0 1 5 c m-2. 0ij 5 X 1 

0'5cm-2, *^73!l?£2 X 1 o'^tLfc. H-kf>yiC 

NS!W^*Ei^«g*S3 1 8 i:3 1 9. PSW^Fft®) 

f&ms I TtmsSLitis p?r4;;i/SiTFT (ptf 

T) 0«S«tNf^Y^;H!TFT (NTFT) t<Dm>& 
[0 0 4 8] -eoSJ. W— !f-3tc^)flaWlwJ:r>T7X- 
/t. U— ?t'-Jt<tlxTtt, K r FX*i/Tl/— tf- (ifi 
S2 4 8 nm. 2 0 n s e c ) ffi 

50 roU— tl'-T*-3Tt>J;U. U— !f-J16©flg&tft#«. 
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2 5 0mJ/cm^ tb. -d^BflCt?^ 2 ~ 1 0>3y 
h, «f«^«2->3-> htUfc. Z.<Dl^—*f-yt<om^^ 
CS«& 2 0 0-4 5 0'CeSlClraS&r5=.t>4*fflT? 

ffl«3 1 7~3 1 9«$g(C?ttt'fbSnfc. 
CO 0 4 9] *JcS<b^S«EK3 2 0'&::/^XVCVD 

5~ 1 Aim. 0. 7 iimtLit. (07 (D) ) 

f}3 2 1. 3 2 2. 3 2 3d«S^fc. 

[0 0 5 0} Z (OmK=.MfBVi(Ot&R<SS 3 2 1-3 2 3 
O^tt. ?#lC-5-0*H4. $fetCfiKJS$nfcSft;^3SK3 2 20 
oroffSi:, x^>9=->i!'ftf!t:t. y-f (SSOIS 

4#6n«itea«i 1 0 9o?}g«ts. =«jg«icKSs 
ns'fe>©T»i^t<. S^batSEs 2 oco;^7^y7'*AU' 

CO 0 5 1] -eUT, SI* 5-5 0 nmO?-^'>JK3 2 

V*. (H7 (E) ) 50 
■e-UT. «K^2 0 0-6 5 ox:, »*U<tt4 0 0~ 
5 0 0'CT7'x-;i/-r5^:itJ;oT, 5^^>Slty- 

M«lZ->giJ--l' H®S:3 2 5. 3 2 6, 3 2 7 ^Jg^L- 
fc. 

10 0 5 2] -^-O^. Sl&L,«cA^-3t5'^'>K 

t5/^>i/Lfc. -tbT. ±®C)ifa3tfeafe3 2 8 tU 
T, CVDffilCi:^TKfb*5gKS:JP5 6 0 0 0 AjBfiE 
U&. :^A3'^'ft(wJ;-3T I TOK5 0 0- 1 40 

OOOASrltaUT, cn«/'^:?-x>ii'b. iSSRmffi 

3 2 9*JggtLfc. fi^lr. 07 (F) C^-rJ:3 



cni£/^^-x>i^UT. m2i<DiHiS • mss 3 0- 

3 3 4S:Jgfi£Ufc. Sfl;?-^>i7Jl/iX'i7AWj?$>i 
•tn-^n, 8 0 OA. 5 0 0 0A<»:Lfc. aSJC. Ifl 
ffifiO*«»B«T3 5 O-C, 3 0^J-O7X— ;U&i5C:;5: 
t^. TFTSBS^^SS-Sfc. (07 (F) ) 
CO 0 5 3] 

jaiHl8Sa5i)-«>TFTS:*-t >J 7<DS6niC*fUT¥fT>i::^ 
T F TS::^^^ 'J 7©»t*llC«lxTSie:;&lS];c«fi)cbfc«e 

t>TFT*S2lt<&flli5£<i:T-5C:t*^TS-i. ^coj:'5 

ic. a^*-rsTFTit#tt*sii-s«±»cs*$n<&iji3i 

{^lHlKC:feHT, T FTcD|^#^^SJE-rSfc*ttT. 
CHTSOfSmT^K^] 

can *«iq©0sss^T. 

[02] *»§g»CJ:«>TFTCDEtB«S3^-r. 
[031 *««ggtcJ:*TFTO#1t«ft]4S^r. 
[04] lli&0yOf^SXS9fM0&^t-. (^JE^ 

[0 5] ii%«qcof^s!x@±a0%^r. (^!s^ 

[0 6] llffiffilOfP«I8«fS0Sr^r. 

2#fia) 

[0 7] ^*£^^CDffSSXig»fS0=£Sr. (^Jg^ 
[?9F^©i»E|g] 

1 ^SS^3ilgg% 

2 , 12 ^STC^^ttim^ 

3.13 r^ifi£fi«iigE (iKSfbS®) 

4, 14 ±82 3 05— as 

5 #i:&isjisafbLfc^3Rm 

6. 7 tm- 

8 SftKfbm (K^b^jfejg) 

10.11 SSStOffiMA^fc 
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